A B S T R AC T
Subcutaneous fat necrosis of the newborn (SCFNN) is a rare benign inflammatory disorder of the adipose tissue but may be complicated by hypercalcemia or less frequently, hypocalcemia, resulting in morbidity and mortality. Here we report the case of a neonate with subcutaneous fat necrosis who surprisingly developed hypocalcemia instead of hypercalcemia. A full-term female neonate was delivered by emergency cesarean section for fetal distress and was subsequently admitted to the Special Care Baby Unit. The mother's pregnancy was uncomplicated up to delivery. Her anthropometric measurements were birth weight 4.1 kg (95 th percentile), length 50 cm (50 th percentile), and head circumference 34.5 cm (50 th percentile). The Apgar scores were 2, 3, and 8 at 1, 5, 10 minutes, respectively. There was no abnormal facies and she was fed with breast milk only. On the seventh day of life, the infant was found to have multiple nodules located in the neck, upper back, and right arm. The nodules were firm, well circumscribed with no evidence of tenderness. Her total serum calcium level was 1.55 mmol/L (normal range 2.2 to 2.7 mmol/L) and this was associated with hypotonia and poor sucking reflex. The packed cell volume was 40%. The serum albumin and blood glucose levels were normal. Her blood culture was sterile. A clinical diagnosis of hypocalcemia associated with SCFNN was made. The infant was treated for hypocalcemia (using calcium gluconate) and was carefully followed-up. The skin lesions resolved completely three months after their eruption. Repeat serum calcium measurements at three, six, and nine months of age were all within normal limits. Although SCFNN is a rare benign clinical condition, it may be complicated by hypocalcemia. Therefore, periodic measurements of the serum calcium levels is warranted in such a patient, beginning from the neonatal period up to the age of six months. obstetric trauma and some maternal conditions such as preeclampsia, diabetes mellitus, cocaine abuse, and use of calcium channel blockers during pregnancy. 3, 11 The best-recognized risk factors for the development of SCFNN are perinatal asphyxia and therapeutic hypothermia. 7 Race and gender do not play a role. 4 In 2006, Karochristou et al, 2 reported the first case of SCFNN associated with hypocalcemia in a Greek neonate who suffered perinatal asphyxia. In 2014, of four cases of SCFNN reported by Jianping and Ye, 6 three had hypocalcemia. Several reports indicated that the prevalence of SCFNN is unknown. 2, 7 Apart from these two reports, 2, 6 an extensive search of the literature did not reveal any other reports of hypocalcemia associated with SCFNN following perinatal asphyxia.
Neonatal hypocalcemia is defined as total serum calcium level less than 2.2 mmol/L and is classified as early-onset (first four days) and late-onset (five to 28 days).
11 Hypocalcemia due to birth asphyxia and prematurity typically occurs in the first 72 hours of life. Late-onset hypocalcemia is usually iatrogenic and caused by excessive intake of phosphate.
11 It may also be a manifestation of relative resistance of immature kidney to parathyroid hormone (PTH), resulting in retention of phosphate levels and loss of calcium. 11 Here, we report a case of a neonate with subcutaneous fat necrosis who surprisingly developed hypocalcemia instead of hypercalcemia.
C A S E R E P O RT
A full-term female neonate was admitted to the Special Care Baby Unit of St Philomena Catholic Hospital, Benin City, Nigeria, following delivery by emergency cesarean section for fetal distress. The mother's pregnancy was uncomplicated up to delivery, and there was no history of maternal cocaine abuse. Her anthropometric measurements were birth weight 4.1 kg (95 th percentile), length 50 cm (50 th percentile), and head circumference 34.5 cm (50 th percentile). The Apgar scores were 3, 4, and 8 at 1, 5, 10 minutes, respectively. The infant did not have any dysmorphic features, and she was tube-fed breast milk only. On the seventh day of life, the infant was found to have multiple nodules and these were located in the neck, upper back, and right arm. The nodules were firm, well-circumscribed, nonsuppurative, mobile subcutaneous masses, and their diameters ranged from 1-2 cm to 2-3 cm. One of the subcutaneous nodules in the cervical region is shown in Figure 1 .
Her total serum calcium level was 1.55 mmol/L (normal range 2.2 to 2.7 mmol/L), 11 and this was associated with hypotonia and a poor sucking reflex. Her packed cell volume was 40%. The serum albumin and blood glucose levels were within normal limits. Blood culture was sterile. A clinical diagnosis of hypocalcemia associated with SCFNN was made. The infant was treated for hypocalcemia using calcium gluconate and was discharged home after normalization of the serum calcium level. The infant was carefully followed-up. The skin lesions resolved completely three months after their eruption. Repeat serum calcium measurements at three, six, and nine months of age were all within normal limits.
D I S C U S S I O N
Some predisposing factors that may have played a role in the development of SCFNN in our patient need to be considered. These include perinatal asphyxia and fetal macrosomia. The development of SCFNN in our patient is most likely related to perinatal asphyxia. This view is supported by a case series involving 11 patients where it was found that perinatal asphyxia was the most frequently encountered predisposing factor. 12 Since subcutaneous fat necrosis does not occur in all neonates with the two predisposing factors found in our patient, additional predisposing factors most likely exist.
The presence of fetal macrosomia will potentially increase the risk of obstetric trauma during delivery. In the literature, some mechanisms have been put forward to explain the link between perinatal asphyxia and SCFNN. The stress condition results in reduced tissue perfusion and the resultant hypoxemia leads to crystallization of free fatty acids in the subcutaneous fat tissue followed by tissue necrosis. 13 It has been suggested that the unique biochemical characteristics of neonatal fat may predispose to development of SCFNN. Neonatal fat has an increased ratio of saturated to unsaturated fatty acids, which results in higher melting and solidification points for stored fat. This leads to crystal formation, fat necrosis, and inflammation when the fat is subjected to such stresses as vascular compromise or trauma.
14 despite recent advances in knowledge, the exact etiopathogenesis of SCFNN remains elusive. The main differential diagnosis is neonatal sclerema, characterized by diffuse hardening of the subcutaneous adipose tissues, which is distinct from the localized lesions of SCFNN. Neonatal sclerema generally begins in the lower limbs and increases progressively, occurring in preterm neonates with an underlying disease and is associated with a grave prognosis, with an estimated mortality rate of 75%. 15 Unexpectedly, our patient presented with hypocalcemia rather than hypercalcemia. This is surprising, given that in the literature the majority of SCFNN cases were associated with hypercalcemia. 4, 5, 16 However, in 2006, Karochristou et al, 2 reported the first association of SCFNN with hypocalcemia. In China, Jianping and Ye also found hypocalcemia in three out of four neonates with SCFNN. 6 They did not provide any explanation for the hypocalcemia.
The etiopathogenesis of hypocalcemia in SCFNN is poorly understood. It is possible that the perinatal asphyxia, which was the predisposing factor for SCFNN in our patient, is also causatively related to the hypocalcemia via transient functional hypoparathyroidism. This view is supported by Karochristou et al, 2 who documented a biochemical profile of pseudohypoparathyroidism in a neonate with hypocalcemia associated with subcutaneous fat necrosis. Minagawa et al, 17 proposed that perinatal asphyxia may have exacerbated the functional immaturity of PTH receptor and/or intracellular signal transduction systems, resulting in the development of transient pseudohypoparathyroidism and, ultimately, hypocalcemia. In addition, animal studies have shown that hypoxia causes impaired responsiveness to PTH action. 18, 19 In contrast, Calisici et al, 20 did not find biochemical evidence of pseudohypoparathyroidism in their patient with hypocalcemia associated with SCFNN. They reported that serum levels of PTH, 25-hydroxy vitamin d and alkaline phosphatase in their patient were all within normal limits. Considering that the predisposing factor for SCFNN in their patient was therapeutic hypothermia, 20 whereas in our patient as well as in that reported by Karochristou et al, 2 it was perinatal asphyxia. It is possible that the pathogenesis of the hypocalcemia may differ depending on which predisposing factor was present. The presence of polycythemia may have been responsible for the hypocalcemia as proposed in another case report. 20 This view is supported by Merlob and Amir. 21 They found that hypocalcemia was present in 9.93% of their newborn infants with polycythemia. The authors suggested that the intensive postnatal erythrocyte breakdown increases serum phosphate levels. The resultant hyperphosphatemia reduces serum calcium ion concentration by forming phosphate-calcium complexes as well as deposition in bones; a process allowed by inadequate postnatal parathyroid gland response. 21 Polycythemia was absent in our patient as well as in the patient reported by Karochristou et al. 2 Other unusual presentations of SCFNN have been reported in the literature. In Oman, Al Shidhani et al, 5 reported a rare site of manifestation of SCFNN. Their patient presented with bilateral symmetrical involvement of the inferior aspect of both axillae and the predisposing factor was perinatal asphyxia. In Portugal, Oliveira et al, 22 reported a case of SCFNN in a preterm infant of 35 weeks gestation, weighing 1 840 g. In addition, the skin lesion in their patient underwent ulceration and atrophic scarring. 22 Sclerema neonatorum co-existing with SCFNN has also been reported previously. 23 In infants with a history of perinatal stress, the peak age of appearance of the skin lesion is between six and 10 days, 2 but a report from Brazil documented the presence of a skin lesion at birth. 24 In Lebanon, Mneimneh et al, 25 reported a case of a five-day-old infant with subcutaneous fat necrosis without any identifiable predisposing factor. The above reports reflect the wide variations in the clinical manifestations of SCFNN. Thus, suggesting the need for a greater physicians' alertness to avoid missed diagnosis and, consequently, the morbidity and mortality associated with its complications when untreated.
Some of the limitations of this case report need to be considered. We were unable to perform skin biopsy (for histological diagnosis of SCFNN) and measure serum PTH, phosphate, and 1,25-hydroxy vitamin d levels (to define the pathogenesis of the hypocalcemia further). Although these investigations would have further strengthened our diagnosis, other case reports 2,5,6,22 based initially on clinical diagnosis (as in our patient) were later confirmed by skin biopsy to be SCFNN. In addition, Singalavanija et al, 26 stated that the diagnosis of SCFNN is clinical, but in atypical cases skin biopsy is helpful. Thus, supporting our clinical diagnosis of SCFNN.
C O N C LU S I O N
Although SCFNN is a rare benign clinical condition, it may be complicated by hypocalcemia. Therefore, in keeping with previous recommendations, periodic measurements of the serum calcium levels is warranted beginning from the neonatal period up to the age of six months. Where appropriate, nursing care with frequent changes in position are among the measures that could be implemented to preserve tissue perfusion, thereby decreasing the likelihood of a patient developing SCFNN.
